Beta-endorphin innervation of dopamine neurons in the rat hypothalamus: a light and electron microscopic double immunostaining study.
Pharmacological data suggest that opiates, acting indirectly via the catecholaminergic system, are involved in the inhibition of LH release and the stimulation of PRL secretion. The aim of this study was to demonstrate on the ultrastructural level whether beta-endorphin-immunoreactive fibers form synaptic contacts with hypothalamic dopaminergic neurons. Light and electron microscopic double immunostaining experiments were performed on vibratome sections prepared from the hypothalamus of acrolein-fixed female rat brains. Immunoreactivity for beta-endorphin was visualized by a dark blue to black nickel ammonium sulfate-intensified diaminobenzidine reaction, and in a consecutive immunostaining procedure, the tyrosine hydroxylase-immunoreactive dopamine cells were labeled with the brown diaminobenzidine reaction product. Under the light microscope, beta-endorphin axon terminals were found to contact dopamine cell bodies and dendrites throughout the hypothalamus. The majority of opiate target dopamine neurons were found in the periventricular area, retrochiasmatic area, and lateral part of the zona incerta. A much smaller number was observed in the dorsomedial hypothalamic nucleus and the anterior hypothalamus, and only a very few dopamine cells could be detected in contact with beta-endorphin axons in the arcuate nucleus (particularly in the posterior part where the beta-endorphin cells are located) and the medial part of the zona incerta. After light microscopic examination and color photography, the double immunostained sections were embedded for correlated electron microscopy to verify and characterize the putative synaptic connections. Electron microscopy revealed symmetric synaptic connections between beta-endorphin-immunoreactive boutons and tyrosine hydroxylase-immunopositive cell bodies and dendrites. These results together with the observation of dopamine innervation of LHRH-producing neurons and progesterone receptor-containing cells indicate that neurons of the hypothalamic dopaminergic system probably mediate opiate effects on hypophyseal hormone secretion.